Here we provide figures analogous to Figures 3 and 4 of the main manuscript depicting the results of each single analysis separately for data acquired in the driving-only and dual-task (including segments with verbal announcements) conditions of the real-driving experiment. In general, the differences between the two conditions are small, and not of importance for the main message of the paper, which is that the improvement that can be made by utilizing electrophysiological measures for emergency braking intention detection as compared to using only behavioral measures remains stable when transitioning from a laboratory to a real-world setting, and that this improvement is independent of the presence of a dual task.
S2. Receiver operating characteristic(ROC) analysis
Binary classifiers such as linear discriminant analysis (LDA) are parameterized by a decision threshold, which can be used to bias a classifier's decision towards one or the other class. By adjusting the threshold, either the detection rate (or true positive rate, TPR) can be increased at the expense of a lower false alarm rate (or false positive rate, FPR), or vice versa. Receiver operating characteristic (ROC) curves plot the achieved TPR as a function of the FPR as the discrimination threshold is varied, and thereby offer a holistic assessment of a classifier's performance. Area under the ROC curve (AUC) scores summarize ROC curves in a single number, and thereby average the achievable classification performance over all possible decision thresholds, and thus over all FPR and TPR regimes. Depending on the application, however, it may be either more important to obtain lower false alarm rates or to obtain higher detection rates. In safety-critical applications, for example, a separate analysis of the performance at low FP rates is warranted. To this end, we here provide grand-average results obtained at two specific points on the ROC curve in addition to the AUC scores presented in the main manuscript. In particular, we investigate the TPR at a given low FPR of 1 %, and the FPR at a given high TPR of 90 %. The results are presented in Figure S5 .
The curves suggest that, even at a low false alarm rate of 1 %, detection rates of 60 % can be achieved as early as 400 ms post-stimulus by including physiological measures, while the same detection rate is achieved for behavioralonly measures only ≈300 ms later. On the other hand, when fixing the detection rate to a high level of 90 %, false alarm rates below 1 % are only obtained at 700 ms post-stimulus when physiological measures are included and at 1000 ms post-stimulus when only behavioral measures are considered, while even lower FPR's are obtained only even later.
conditions, suggesting a delay between physiological and behavioral responses, which increases from simulated to real-world driving.
If we look at the prediction accuracy provided by the different measures ( Figure S4 ), this increase becomes even more pronounced. Here we observe that accuracy curves for behavioral-only and physiological+behavioral channels are approximately the same, while both curves are delayed for the dual-task condition. However, the gap between physiological+behavioral and behavioral-only channels becomes larger in this condition. Therefore, the improvement that can be made by including physiological channels is larger in the dual-task condition compared to the driving-only condition as well as simulated driving (253 ms compared to 222 ms and 200 ms). 
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Figure S1
: Grand-average stimulus-aligned gas and brake pedal as well as electromyographic (EMG) responses to forced emergency braking situations during real-world and laboratory (simulated) driving. Thick lines represent results of the present real-world driving study, while thin lines represent results obtained in the driving simulator study of Haufe et al. (2011) . Upper panel: only data from the driving-only condition of the real-world experiment is considered. Lower panel: only data from the dual-task condition of the real-world experiment is considered. The stimulus onset (t = 0 ms) is the time of brakelight flashing of the lead vehicle. The distribution of the pooled braking response times is indicated by two corresponding box plots showing the 5th, 25th, 50th (median), 75th and 95th percentile.
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Figure S1: Grand-average stimulus-aligned gas and brake pedal as well as electromyographic (EMG) responses to forced emergency braking situations during real-world and laboratory (simulated) driving. Thick lines represent results of the present real-world driving study, while thin lines represent results obtained in the driving simulator study of Haufe et al. (2011) . Upper panel: only data from the driving-only condition of the real-world experiment is considered. Lower panel: only data from the dual-task condition of the real-world experiment is considered. The stimulus onset (t = 0 ms) is the time of brakelight flashing of the lead vehicle. The distribution of the pooled braking response times is indicated by two corresponding box plots showing the 5th, 25th, 50th (median), 75th and 95th percentile.
driving-only
Real world Simulator Figure S2 : Grand-average stimulus-aligned event-related potential (ERP) responses to forced emergency braking situations during real-world and laboratory (simulated) driving: time courses. Thick lines represent results of the present real-world driving study, while thin lines represent results obtained in the driving simulator study of Haufe et al. (2011) . Left panel: only data from the driving-only condition of the real-world experiment is considered. Right panel: only data from the dual-task condition of the real-world experiment is considered. The stimulus onset (t = 0 ms) is the time of brakelight flashing of the lead vehicle. The distribution of the pooled braking response times is indicated by two corresponding box plots showing the 5th, 25th, 50th (median), 75th and 95th percentile.
ving-only EEG+EMG+Gas+Brake Gas+Brake A B Figure S4 : Grand-average area under the curve (AUC) scores calculated from the outputs of linear classifiers that were optimized to distinguish normal driving intervals from stimulus-aligned target intervals representing different stages of emergency braking situations. STIM denotes the onset of braking (brakelight flashing) of the lead vehicle. Thick lines represent results of the present real-world driving study, while thin lines represent results obtained in the driving simulator study of Haufe et al. (2011) . Upper panels: only data from the driving-only condition of the realworld experiment is considered. Lower panels: only data from the dual-task condition of the real-world experiment is considered. The distribution of pooled braking response times is indicated by box plots showing 5th, 25th, 50th (median), 75th and 95th percentile. Classification was based on (spatio-) temporal features observed prior to the decision points. A: Performance of single measurement modalities. Blue: electroencephalography (EEG). Cyan: electromyography (EMG) at the right lower leg. Red: gas pedal deflection. Magenta: brake pedal deflection. Intervals, in which significantly higher accuracy was achieved for the real-world driving data are marked by filled square boxes, while intervals, in which significantly higher accuracy was achieved for the simulated driving data are marked by empty square boxes. B: Performance of combinations of modalities. Blue: EEG+EMG+Gas+Brake (electrophysiological and behavioral channels). Red: Gas+Brake (only behavioral channels). The intervals, in which the inclusion of electrophysiological channels significantly improved the classification accuracy are marked as square boxes (no filling for simulated driving, light gray filling for real-world driving). Figure S4 : Grand-average area under the curve (AUC) scores calculated from the outputs of linear classifiers that were optimized to distinguish normal driving intervals from stimulus-aligned target intervals representing different stages of emergency braking situations. STIM denotes the onset of braking (brakelight flashing) of the lead vehicle. Thick lines represent results of the present real-world driving study, while thin lines represent results obtained in the driving simulator study of Haufe et al. (2011) . Upper panels: only data from the driving-only condition of the realworld experiment is considered. Lower panels: only data from the dual-task condition of the real-world experiment is considered. The distribution of pooled braking response times is indicated by box plots showing 5th, 25th, 50th (median), 75th and 95th percentile. Classification was based on (spatio-) temporal features observed prior to the decision points. A: Performance of single measurement modalities. Blue: electroencephalography (EEG). Cyan: electromyography (EMG) at the right lower leg. Red: gas pedal deflection. Magenta: brake pedal deflection. Intervals, in which significantly higher accuracy was achieved for the real-world driving data are marked by filled square boxes, while intervals, in which significantly higher accuracy was achieved for the simulated driving data are marked by empty square boxes. B: Performance of combinations of modalities. Blue: EEG+EMG+Gas+Brake (electrophysiological and behavioral channels). Red: Gas+Brake (only behavioral channels). The intervals, in which the inclusion of electrophysiological channels significantly improved the classification accuracy are marked as square boxes (no filling for simulated driving, light gray filling for real-world driving).
Notably, there is not only a tradeoff between FPR and TPR; an additional factor interacting with the two is detection time. Obviously, TPR and FPR ranges suitable for practical emergency braking detection systems are only obtained at late times during an event. This may or may not limit the performance of these systems (for systems that only tighten the safety belts, any detection before a potential crash is good enough, while systems aiming to prevent a crash by means of active braking benefit from every ms the detection can be made earlier). detection rates. In safety-critical applications, for example, a separate analysis of the performance at low FP rates is warranted. To this end, we here provide grand-average results obtained at two specific points on the ROC curve in addition to the AUC scores presented in the main manuscript. In particular, we investigate the TPR at a given low FPR of 1 %, and the FPR at a given high TPR of 90 %. The results are presented in Figure S5 .
Notably, there is not only a tradeoff between FPR and TPR; an additional factor interacting with the two is detection time. Obviously, TPR and FPR ranges suitable for practical emergency braking detection systems are only obtained at late times during an event. This may or may not limit the performance of these systems (for systems that only tighten the safety belts, any detection before a potential crash is good enough, while systems aiming to prevent a crash by means of active braking benefit from every ms the detection can be made earlier). . Cyan: electromyography (EMG) at the right lower leg. Red: gas pedal deflection. Magenta: brake pedal deflection. Intervals, in which significantly higher accuracy was achieved for the real-world driving data are marked by filled square boxes, while intervals, in which significantly higher accuracy was achieved for the simulated driving data are marked by empty square boxes. B: Performance of combinations of modalities. Blue: EEG+EMG+Gas+Brake (electrophysiological and behavioral channels). Red: Gas+Brake (only behavioral channels).
S3. Analysis of spectral features
Note that, as in Haufe et al. (2011) , we here focused on ERP features (that is, "raw voltages") as predictors for emergency braking events. On the other hand, it is well-known that EEG signals to a large extent also contain rhythmic activity, which is not phase-locked to any event. The amplitude of brain rhythms has been related to numerous cognitive processes, among them motor preparation and execution. Thus, it is indicated to also assess the predictive quality of the amplitude of brain oscillations for emergency braking detection. To this end, we filtered the data in four standard EEG bands, which are theta (4-7 Hz), alpha (8-14 Hz), beta (15-30 Hz) and gamma (31-45 Hz), using 5-th order Butterworth filters. Next, we computed the envelope (instantaneous amplitude) of the filtered signals using the Hilbert transform. The logarithm of the envelope comprised new features potentially useful for classification, which we denote as event-related desynchronization (ERD) time series, in contrast to raw voltages which we refer to as ERP time series. In the following, ERP and ERD time series were identically processed. Thus, in the classification analysis, we obtained 10 ERD features for each frequency band and electrode, which are the average log-band-amplitudes in ten temporal intervals post-stimulus. We assessed the joint predictive quality of all 32 × 4 × 10 = 1 280 ERD features compared to using only ERP, EMG, as well as gas and brake pedal derived features. Finally, we compared the prediction accuracy achieved when using all available features (including ERD) to the accuracy achieved when omitting ERD features.
ERD time courses and average amplitudes in 5 temporal intervals are presented in Figure S6 separately for each band. Here, it is apparent that synchronization (an increase of band-amplitude relative to the pre-stimulus interval) occurs in each of the four frequency bands, where strongest synchronization is observed in central and occipital channels along the mid-line, and at times starting 400 ms post-stimulus. However, these deflections are by far not as class-specific as ERP or even EMG curves. This can be concluded from Figure S7 , which presents the results of the multivariate classification analysis. ERD features perform strictly worse than ERP and EMG features at any point in time post-stimulus. Moreover, we observe that ERD features do not improve the detection accuracy when combined with all other available features. ERP+EMG+Gas+Brake ERP+ERD+EMG+Gas+Brake Gas+Brake A B Figure S7 : Grand-average area under the curve (AUC) scores calculated from the outputs of linear classifiers that were optimized to distinguish normal driving intervals from stimulus-aligned target intervals representing different stages of emergency braking situations. STIM denotes the onset of braking (brakelight flashing) of the lead vehicle. The distribution of pooled braking response times is indicated by box plots showing 5th, 25th, 50th (median), 75th and 95th percentile. Classification was based on (spatio-) temporal features observed prior to the decision points. A: Performance of single measurement modalities. Blue: event-related potential features derived from electroencephalography (EEG). Black: eventrelated de-/synchronization features derived from electroencephalography (EEG). Cyan: electromyography (EMG) at the right lower leg. Red: gas pedal deflection. Magenta: brake pedal deflection. B: Performance of combinations of modalities. Blue: ERP+EMG+Gas+Brake (all but spectral features). Black: ERP+ERD+EMG+Gas+Brake (all features). Red: Gas+Brake (only behavioral channels).
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Figure S7: Grand-average area under the curve (AUC) scores calculated from the outputs of linear classifiers that were optimized to distinguish normal driving intervals from stimulus-aligned target intervals representing different stages of emergency braking situations. STIM denotes the onset of braking (brakelight flashing) of the lead vehicle. The distribution of pooled braking response times is indicated by box plots showing 5th, 25th, 50th (median), 75th and 95th percentile. Classification was based on (spatio-) temporal features observed prior to the decision points. A: Performance of single measurement modalities. Blue: event-related potential features derived from electroencephalography (EEG). Black: eventrelated de-/synchronization features derived from electroencephalography (EEG). Cyan: electromyography (EMG) at the right lower leg. Red: gas pedal deflection. Magenta: brake pedal deflection. B: Performance of combinations of modalities. Blue: ERP+EMG+Gas+Brake (all but spectral features). Black: ERP+ERD+EMG+Gas+Brake (all features). Red: Gas+Brake (only behavioral channels).
